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£30.3. -R-71 iE^r -¥-71 DflEgjA si^Sfl; * ^-7] #^ ^-oj 
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^flS£- 7]^^^#^# i^Hfr ^^^V7l {Compsoition 

for Preparing Porous Interlayer Dielectric Thin Film, Containing Novel Pore-Generating 
Material } 

<1> ^. ig-tg o. Afl ^o. 7]^ ^#23^ 5L^*Hr aJ^-g- ^^*>7] ^tr 

■i: 3^*h=- 2^-§-°ii urn ^jojcf. 



n l^l7l^* 7f7lb 7}7] ^-o>^ *aV^ t ^^1, ^o^], &7)x£<£2i}<2) 

±.^£.*] ^^-o] 51 Jl o^Cf. 4**1 aV£^ £-<>HH #7>f-<Hl 4^ ^ 

^^-g-^* ^o> ^cfl, oil- <#f%x\ -fr##°l ^ ^^d|o S ^tr *1 

°]^-°] ^1^1 544. l-^ ^13,615,272, 4,399,266, 4,999,397^1^ 

7l^^l CVDCChemical Vapor Deposi t ion)* °l-§-tr -fr#-§: 4.00^1 Si0 2 tfl^Hl S0D(Spin on 
DeopositionH 2.5-3.1 ^5-2) 1-^^^l^KPolysi lsesquioxane)-I-°l 7fl 
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*13<H &i=h 5E*b "l^^l *H 5 ,965, 679s °fl a^ -H-^^o] 2.65-2.703 £SJ -fM jL**>°1 
#3^^ (Polypheny lene)°l 7lMsH ^t|-. 5^]^ o.^*. 2 5Q ^-fr^l-g; 

<4> (hydrogen si lsesquioxaneHl 71^^- ^^j^ ^ -H«l^ -g-Xll- ^£M°}^s]f ^> 

^ <£=Tr «<HH *1^-*1 Xl 6,231,989 Bl^ll ^fl ^1 ^ <H 5£*V ^1^*1 

X16,114,458^<H1 7flA]^ ^ 3]- MVnV^. *}i=. ^dfl^ ^-S)]^ ^ ^ ^ *V 37]^ 

Hi ^ (vinyl) 31 i^-A>S ^1^5l^(dendrimer)^Bflo) (Porogen)^: ^#JI, <>1# ^g- 

gMH oflA]^ -H-,-?-7l mH^i(matrixHl ^tl^H ^^M: 4-§-, -H^H £5. 

^l* ^flAl^ 71^-t- ^^Aj^l q-^-R-^i^ u>t=- ol Dl^-^-s] ^ 6,107,357, 

6,093,636Jl<Hl <^1a1s)<H 



A>-g-^>^ 7^-g; 7}7]b *fl2:*Rr ^ -B-^^O] ^"-^ ^JT. Hl-oV^ 

4. 



46-6 



0020076275 



% <£A- 2003/11/18 



-B-71 H:^ ^71 nflB^ ^^^1; * ^-71 ^-olfe -g-nfll- 5L^>^, §^ ;g<£ 

< 7 > [sj-^-^i 8] 

<8> 



R»R»R,NX— ' (CHv)n— (O) j— Si 



0— Si— 0— Si — 10) j — (CH a )n— XNR.R.R. 



r Jm r 



<9> A o V 7l Rl ^ R 2 ^ *W ^-^^^S. afl^7l JE^r «*fl^7l o^, R 3 ^ E^- 5 ~40^ 

^ <&^H 7]o]x^ t ji=. o SE^r IoIji, n£r 1-12^ ^o^, m ^ 0-10^1 ^^M. 
<10> [sj-tj-^l 9] 



<ll> 



<12> 



<13> 



NL1L2L3L4X 

^>7l <J=HH N^r ^i^^ol^, ^-5.^1 Li, L 2 , L 3 ^ L 4 fe ^3 

o_S, 1-30^1 ^^Mcf. 

1-*^ 7l^fl ^ ^-^7lcHlx^ 150~600°CS. 7>tAl7l^ &7$\3. ti>-£^l-g- f^?> 



<14> 
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<15> £ cfs. a^o ^. 7] 7] ^o. 3.33. ^<g^ ^ _ #71 i^fl, 



<ie> oi^Hl^i ^-i- iL4 

<17> ^- IJ-^o} S^l-ofl i^-sq^- *HB^ (matrix precursor)^ 

-fr^^l-Sr^} *j<H£. 4 (xrC ojAl-ol o. 7] a ^ j=l 7 ] JI-g-7>7> A}-g- 7 Hr <5>u]- . 

<18> o]&|^- ^71 J!-g-7-}5-A^ (i) ^^^]-(si lsesquioxane), (2) SiOR 4 , RSiOR 3 

500-20,000 ^-^o^S. <&^H ^ #(alkoxy si lane sol), (3) 

^ Q }^2) ^(cyclic) Stt ?lH*Kcage)^ ^^K> -E-i^ (si loxane monomer)!- -^^il 
S ^^-s>7li4, ^7H1 SiOR4, RSi0R 3 R 2 SiOR 2 [<^ 7H r£- -B-7)*1^*ll<y] ^o_ S 3 
^ ^ °1 *J£3l 5.1^9 ^^-a} SL3, &*}^o] iooo~ 

1,000,000 ^7} S]^ ^^>7jl ZL-g-7> cflS. # ^ 5^. 

<20> (hydrogen si lsesquioxane) , -^1^1 a Iky 1 si lsesquioxane) , ^-fli^)^]; 

(aryl si lsesquioxane) , <#7) ^il^l^V^ ^^-Sfl f-^ # 4- ojnf. 
<21> SE^r -fM^-g-T^if- ^ofl ^ *V ^x 21 -^7^1 ^-Af# A>-§-§ 

<r $1^1, ^^1^ 0.5.^ #^|ff^^(poly(amic acid)), #e]o>niA}. ofl a E | e ( po ly(amic acid 

ester)) -g-^ o]tj) = SK imidizat ion) 7>^tr f^°H-E. 
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<22> (polyimide)Til^, #Bj*ffl3i*r 0 l#3.-¥- ^l( P olybenzocyclobutene)^l < i , l-^^^^l 
<23> (polyphenylene), -f-^ °>1i sgofl E fl s ( po lyarylene ether) -f-^ l-e^l^^l 
<24> (polyarylene)^l<l^ ji^^ -^o] ojcf. 

<25> Dfl^^^ ^^2.^1^ ^.c} h>^-^^711^ °R V ^I 3r*8 (cyclic) ?fl 

°l*l(cage)D -E^^Usiloxane monomer), <^7H SiOR 4 , RSiOR 3 SE^ R 2 Si0R 2 [^ 

a}^*}^ 25#% ojAj-o], -g-*fl£7> ^-7l ^^Korganic polysi loxane)7fl Aj- 

^1<£31 S.^* £^*H -Srf^sHr ^-f €^ £fe ?fl 0} ^ ^^-aV a^t^2f *j 
^r^l S.^^^ ^ 9.9:0.1-0.1:9.9, w>^*>7fl^ 3.0:7.0-0.5:9.5, ^.cf aV^^Ml^ 

5.0:5.0-0.8:9.2^ ^^S. Sfe ^cj.. 
< 26 > a o > 7 i ^ zjl^o^ ^^.av ^-^^0.5. *>7| IS S^^H, #± Qx}^r 

^ fr^7 r 7> ^t^^SoIji, ^ofl^ 7}^^-sfl7> 7>^tb ^l«-7l» ^T5Hr *}-§-7l 

7> if^ol 4. 

<27> [s^Al !] 
R 

I Si 0 1 

- I J P 
CH 2 (CH 2 ) m SiX,X 2 X 3 



#7] AiojiAi ^4^*}, fhii^ 1-3^1 ^71, 3-10^1 ^ms.^y] Sfe 

6-15^1 o|-^7]o]ji i Xi, X 2 , X 3 ^ 4^ ^r^€7>, 1-33] ^7l, 
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1-10$ <£^-A] 71 ol ^ A^iE *>M-^ 7>^^-«fl7> 7>^*1 2]-g- 

7l°H, p ^ 3~ 8 cq ^^ojji, m ^ 0-10^ 

^-o] ^ D )lt oi-g.^- sHjels ^€3H# "Jr-g-lr ^ 544. 

AV^oj^^ ^ f^^7}7> ?1H*]^ ^Si^, ^ofl^ 7 ^«. tfl7 |. 7 j.-^. ^)^7l # 

*g^*Hr 2]-g-7l7> 91k)-. 



<31> [sfsJ-Ai 2 ] 




<32> A] 3 ] 




/°^7^^* r six 1 x 2 x 3 
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<34> s£ 7 ] AloflAi Xi, X 2 , X 3 ^r AA ^^m<L£- ^r±Qx\, fBi^r 1~3^ M7l, H^^r 

1-102} ^A]7l «3.*Q€*}3.*1 , °1 ^ ^<H5L *m*r 7H^-g-*fl7> 7}^ ^-%-7]o)u) f 

n^r 1-10^ ^^r°l^. 

<35> Tflo}^]^ ^3^5.1^^ ^lS^^: ^t^l 3J£r ^2fl ^1 € 

^ ^#nfll- oj-g-^ *>c]c S ^^eflo]^ ti>°--g- -g-^cr) ^ olcf. 

<36> a o V 7 ] ^^7j| JZic^ *]-7l S^Al 5 tfl*l 75. S^l^^, ^^-<H]fe 7>^^-sfl7> 7}^ 

*l«r7l« ^*Rr -R-7l7l7> i^Oi 
<37> [^^-Xj 5] 

81X1X2X3X4 
<38> [S^V^l 6] 

RlSiXiX 2 X 3 
<39> [s^*H 7] 
RlR 2 SiXiX 2 

46-11 



SI 



20020076275 ^^>: 2003/11/18 

<40> A o v 7 i Aiofl^ Ri, R 2 ^ ^*\°-S. 1-351 <£&7], 3-105] 

A>ol^- S ^ 7l 6-155] o}.^7l o]jl, Xi, X 2 , X 3 ^ ^ s-sgj^ o.s. 1- 

105] 5>s.Al7l ^-S^l^^olc)-. 
<41> a o V 7 ] nljeel^ ^^11- ^fl2:*>7l ^ ^^^-§-^ A>-g-S]^ ^Ht^fl^r 53^ <>H 

t^^Ml^ ^(hydrochloric acid), >M #^^> 
<42> (benzenesulfonic acid), ^-#^(oxalic acid), i-§-^(formic acid) ^s-o) 

<43> 7>^^-^M-§- 31 ^^^T-g- f^l A>^-5]^ <$o_ s^oj] ol^ 1>^7lofl cfl*V # 

1.0-100.05] ^tflofl*), h>^^>711^ 1.0-10.05] ^5] iflofl^ X>-g-«Vul, -8rS. 

£r 0~200°C, h>^*>711^ 50~110°C5] ^^]7> a^*^. #-§-*] ia] #~ iooa] Qo] ^ 

sH, ci^r «>^^>7)1^ 5~24A]^Vol ^cf. 
< 44 > ^^-^a] ^l*)o.3. l-^<a(toluene), 3.^ 3] (xylene) , ^H*^ 

(mesitylene) -§-5] *&^7)) ^s\-^r±; ^M<^]±^n S(methyl isobutyl ketone), °H1^- 

(acetone) -§-5] ^s^j -g-nfl; EflBe^l-^S^fHtetrahydrofuran) , ol^S^lN 31 s. 

(isopropyl ether) ^5] ofl tfl^Tll -§- D fl ; #e]# £t xjflig o^s. o>4^o]e 

(propylene glycol monomethyl ether acetate)5]- 
<45> ol^Tji ^ a fl; clDfl^o>^lH^>cl-^(dimethylacetamide), t^Hl Hi -§-<>} u] = 
< 4 6> (dimethyl formamide) -^5] o^c^ -g-ufl ; #n>J^3.e^( Y -butyro lactone) ; ^s]€- -g-nfl ; 
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<47> A>-g-£]^ <£*\SL£. l:^*!- 7l^^^#^S.^ ^}7l 5^ 85. 5) ^ 

-g-^uh ^>-§-«" ^ 5a4. 

<48> [sK^ 8] 







r 




r 


r 


R 3 R a R,NX— 


(CH»)n— (0)j— 


Si- 


-o 


— Si- 


-0— Si-(0)j— (CH,)n— XNR,R,R, 






1 






m 1 






r 




r 




<49> AV 7 | 




R 2 









°] IH^aI 7l ol ; 0 iE^ l°]JL, n-8r 1-129] m £- 0-10^ ^^r^cf. 

<50> 9] 

NL1L2L3L4X 

<51> ^loflA^ Ntt ^^7}°H, ^-S^l ^7>olJ7 ( Li, L 2 , L 3 ^ L 4 ^r ^ ^-^^ 

Q±*r 1~30S] <^^7lolcf . 



-iM *lHq^ T^^^lfe 10-^ s}-*H 11s S^s]^ °> 

=.<^ -g-nfll- Af-g-^H ^-§-^i^ 30-120 °C, «V^-^l*>7lS.^ 60-90 °C 
<HH 1-100 AjTV, w|-^-3i§>7lS.^ 24-72X171: -§-o> aV-g-A]^ ^flS^cf. o] nfl SJ-^-ai 10 o_^ 

S^lSl^ US. SA]S]^ 1:2-1:3014. 
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<53> 10] 



r r r 

IT IT I 

X— (CHJn-(O)j — Si + O— Si-hO— Si— (O)j— (CH-)n— 
I ->L I Jm L 



r m r 



<54> ^-7] <i=HH ^3-$. Q*}°]JL, r£r ^ ^* r , ffllM 

1-10^ 0^^7)0]^, o Hi^r lolZL, n^r 1-123 3*r°M , 0~10^ ^^o]cf. 
<55> [sj-^-^i ll] 

R3R2R1N 

<56> Rl ^ R 2 ^ ^^SLS. v\]^7] <^^7}o]jl t 5~40^ 

^7lol4. 

<57> a o > 7 ] 9S A^-o^o}-^ <g £ ^-<^^O.S ^7HfO} , =L ^ ^ o] ofl 

<58> (Tetramethylammonium bromide), H^-E.^ J±-3.Dr 0 lS. 

<59> (Tetraethyl ammonium bromide), EflB^I 0 ^ a_^n]-o] = 

<60> (Tetrapropyl ammonium bromide), ^Hel-^-^^S.w ^^ c r°l ^(Tetrabutylammonium bromide), 
fflH^l^t timolol :=(Tetrapentyl ammonium bromide), EflB^^^^S.^ J± 
(Tetrahexyl ammonium bromide), ^S^^t^S-B- _u^.t3|-o] 

<6i> (Tetraheptylammonium bromide), E|Ee}A|o^£- Jd^o>o]c 

<62> (Tetraoctyl ammonium bromide), EflH5}Sj ^ } 3] *J °^3-^ J±S.o>ol-B 

<63> (Tetrahexadecylammonium bromide), 3] H B}-^-E} t|] ^ ^2.-3- tL5.n)-o]:c 

<64> (Tetraoctadecyl ammonium bromide), °fl ^ ^ ^1 t QS-^ l±£-v}o)^ 
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<65> (Diethyldimethylammonium bromide), ^^.S.^.^] n|) *g «g\E.-H- «.S.d>o]^ 

<66> (Dipropyldimethylammonium bromide), ^^^^^l^^S-^ aS"MH 

<67> (Dibutyldimethylammonium bromide), ^ 33 li ^ nfl H QS.^ *L£.v}o]^ 

<68> (Dipentyldimethylammonium bromide), ^ ^1 ^ ^ ^ ^3-^- H5.o]-o1;e. 

<69> (Dihexyldimethylammonium bromide), clIi^li^fiF ^.S^H .E. 

<7 o> (Diheptyl dimethyl ammonium bromide), ^^-^^ ^ll #2.-5- iiS-^l-o] = 

<71> (Dioctyl dimethyl ammonium bromide), ^ cfl ^ ^ ^] ^ <S\E.-h- -tf-S-^l-o] JE. 

<72> (Didecyl dimethyl ammonium bromide) JE-tr^t}. 

<74> 12] 




<75> gJ-eVAl^A^ q ^ 6~12S] ^^olJl; 

<76> R 1( R 2 ^ R 3 ^ ZfZf ^3°. 5. ^-5.^1 ^J*}, 0-10^ Oj-u)^ 0>^] £ 7l, ^ 

3-20^ °Htr# 2)^^71, bJ;^ 1-10S] A]o|- t 7l , ^di^r 2-10^ ?}^}o)^7] , 

Q±^r 1~10$] 7]-wHlolH7l, 2.^ "0R 4 5. X^S}^ 3}--g-7l o] , aJ 7 H R 4 ^ ^rdi , ^ 
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<r 2-30^1 o}^7), ftdi^r 1~20^ <gzl7) , 3~10^ ^7], 3-20^1 <^7j7l , 

7-202] S^7l, Ibt^ 1-10S] ffl^7l , fhfc^ 0-1051 £iiSi7l, 3-10^ Aj-o)-^ 

S.^71, 6-30^ ^HM, eJ-^ l~20^ <£z37l ( 7>s.4Al7l, T^^r 1-20^1 

^e^. Al o a v^ 7lj ^ = ^7l > n a v £ ^ 7l afe Sir 1 r 2 r 3 S S^tt ^(Si) ^#5.^, o) 7 l 

A i ri, r 2 r 3 ^ zj-z* ^3°-^. 1-5^ £^71 , 1~5^ ^^71, 

6-20^1 o}^ 7 ]o]x^. 

<77> M. ^d\}^^, oje^ Afoj-i-s.^^H^ -fK£*l] #*IM=- W>^*>7fl^ *>7l 13 vfl^l 

15S S^tt q-J- 3£^r r 4°lt£^B?l -6-£^7> A>-§-^-cf. o]^*V 13-17 
A 3*>€ 7^^ 

<78> [sj-^VAl 13 ] 
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<81> A o V 7 ] AldjAi R lf R 2> R 3 ^ s$7\ 3J-*H] 12°lH J§ <£| £ ^ 

<82> a -,|3- Y- A 1-°1#^^^H^ -fKE*ll R 1( R 2> Rg£- *MI *r , 

2- 30^ ^HM, Ihfc^r 1-202] <£zj7l, f}-^ 3-10^1 <£3]7l, ^^ 3-20^1 ^T^l , 

3- 10^ *M#3.^fl7l, 3^ 6-30^1 6>^7l, Si ri r 2 r 3 S. £) ^ fl-^(Si) 
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A i , <^7H ri, r 2 ^ r 3 ^ ^ S^=- 1-5^ <£Q7] , ^db^ 1~5^ ^MM7], a 

fe- fhh^r 6-20^1 o>fJ7l o]nf . 
<83> oje^v a>o]^^ ^iB^ ^l^t! ofls>H «]Af7li(2 1 3 > 6-He)--^-oHl^)- 

^■4- A l#5.^^iH^l(hexakis(2 ; 3,6-tri-0-acetyl)-a-cyclodextrin), 10 i(2,3,6-He|-J2. 
-o>^^)-miE|-Al-i-s.^iH?I(heptakis(2,3,6-tri-0-acetyl)-p-cyclodextrin), 4^1^ 
(2,3,6-B5l-^-<5Hll)-^>- A l'l-S^^H^(octakis(2,3,6-tri-0-acetyl)-Y-cyclodextrin) ( 
^E}7l>i(2 ) 3,6-Hel-^-HS^^ < a)-ti11^-Al#^rf]> 1 H^(heptakis(2,3,6-tri-0-propanoyl)- 
P -eye lodext r in) , ^ e}-?! ^(2,3, 6-He) -^L-^-e}-^^ )" y fl t5-^±H^ 
(heptakis(2,3,6-tri-0-butanoyl)-p -cyclodextrin), ^E}7l^(2,3,6-HBl-iL-^B^^)-yflE}- 
a] #S ^ ^ B. Si (hept aki s (2 , 3 , 6-t r i -0-pent anoy 1 ) - £ -eye 1 odext r in) , ^\^}^(2,3, -SL- 
fe ^ )-^- a] Si (hexaki s ( 2 , 3 , 6-t r i -0-benzoy 1 ) - a -eye 1 odext r i n ) , 1 7] ^ 

(2 , 3 , -^.-^1 ^ ^ )-afl Bf-Al^ ^ Si (hept aki s (2 , 3 , 6-t r i -0-benzoy 1 )- 13 
-cyclodextrin), -^^71^(2, 3, )-#*}-*] #s^BSl 

(octakis(2,3,6-tri-0-benzoyl)-y -cyclodextrin), «]A>7l^(2 ) 3,6-H&l-^--^l^)- < a:54-Al#S. 
^^BSl 

<84> (hexakis(2,3,6-tri-0-metyl)-a-cyclodextrin) ) ^^)^(2,3,e-^-SL-^M)-^^-^\mS.^ 
iB Si (heptakis(2 ,3, 6-tr i-0-metyl )-£ -cyclodextrin), ^a}7]^(6-^-Saj )-<£s}--a11-s^ 
HSl(hexakis(6-0-tosyl)- a -cyclodextrin), ^)*}7l ^(6-^>o]i^-6-c^^-A] 
Si ( hexak i s ( 6-am i no-6-deoxy ) - a -cy c 1 odex t r i n ) , ^ E} ?1 i ( 6- ° } D l ^-6- r^ a] ) - afl e}- a] # ^ o]| 
^HSl(heptakis(6- 
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<85> mino-6-deoxy)-p-cyclodextrin), ^ ^(6-o]-^l£-6-^ ^-^1 )-«flB|-A] ?1 

(bi s(6-azido-6-deoxy)- p -eye lodext r in) ) , «] i(2 , 3-2-<>Hl ^-6-^.3.2.-6-^ ^1 )- < y:sf- 
a] ^ iH^j (hexaki s (2 , 3-0-acety 1 -6-bromo-6-deoxy )- a -eye lodext r in) , ^ A ?} i(2 , 3-2- 
<>H1 ^-6-^3. 2-6- 

<86> ^-Al)-HilBf-Als-s^> 1 E^( he p takis (2 ( 3-0-acetyl-6-bromo-6-deoxy)-I3-cyclodextrin) > 2.2 
(2-2-i^5LD- < y:2|-Al^ S ^|^iE^(mono(2-0-phosphoryl)-a-cyclodextrin) > 22(2-2-3. 
ill )-wfl eMI i^ ^ (mono (2-0- 

<87> hosphoryl)-j3-cyclodextrin), ^f7li(6-^^l-6-(l-°Hi}S<|D)-<|>4-All-5. 

<88> ^E^( hexakis ( 6-deoxy-6- ( 1- i m i dazo 1 y 1 ) ) - a -eye 1 odexr in), 2 ±n ( 2 , ( 3 ) -2- 7> 

<89> a] nfl ^ ) )-<£3}--Aj ^H^l (mono(2 , (3)-0-(carboxymethy 1 ) ] - a -cyclodextr in) , 

oo> E}7li(2 ) 3,6-Hsl-2-Hel^)^^l)-wi]Hl-A]#^ci]^E^ 

(heptakis(2,3,6-tri-0-trimethylsilyl), ■^E)-7]^(2 ) 3,6-Hel-2-^^l^^D-«flBl~Al3-5.^1 
iB^(heptakis(2,3,6-tri-0-dimethylsilyl)-|3-cyclodextrin) -g-* -i-r &2M- °H1 ^*fl 

<91> A V°1 t5. cj ]iH?l -fK2*fl7> ^7>£l^ ^-f =L 7}^^ #^ ^ til^o] 5 ~ 

95 nMM^Mlfe- 20-80 ^^7> S]2^- $7}^. 

<92> M. HV^o^ <§^^7l 2^1-8: «g7^tb 1323. <?H^ nfle 

zJ+i ^i^^fif 1^23 Ir^V^tl- 7l^^Aj °.^o. _g_ ofl6j | ^ ^Aj^cj-. 

<93> Aj. 7 l -g-ufl^ ^^l^ol oflS.^, OH 3^8: ^1)4, o>u)^ 
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<94> (anisole), 3.-£ « (xylene) , ^(mesitylene)^ IfD^l "fl 1i <>1 ^-"Mi ?1| ^ 

(methyl isobutyl ketone), oHl#(acetone)-f-^ ?fl^-7fl -g-nfl ; Elinor Sl^S^f^ 
(tetrahydrofuran), oliHS^i 31 s (isopropyl ether °fl3l^7fl -g-nfl; 

Sic nfl 1 ! oflEfls. o>a1|^o]e (propylene glycol monomethyl ether acetate)^ <>M|3MB 
31 -g-nfl; t^fi<>M|H<>r*ls. 

<95> (dimethylacetamide), i=H *H.S ^.(dimethyl formamide) ^ ol^c^ _g. n fl ; ^-n>«-^^ 
^( v-butyrolactone); ^e)^- -g-nfl; Sfe- o]s.^ ^-g-g- A r -g-^ ^ fltj.. 

<96> -g-nfl ^ nflE^ ^ofl S^^l 3} A^S}^ ^3E.7>^ #^tr °o to l ^*fl*r 

o^o> sf^C-fl, Ufav^l^^^ ^ 2:^#(nflH^^i ^^1^ + 7l^-^^#^^ ^ + -g-nfl 

^ #%=) 100 cflul 20 ifl*l 99.9 ^!Hf , J±cf b>^*>t|1^- 50^*1 95f^^ ^°1 

r}. -g-nfl 7 r 20f^^ nlnlO.^. A>-g-S|fe ^-f 2:^ #3 ^J£7 r ^o}^ ^ ^ £| 

*1 M 3 °1 a! , 99.9 H-g-Slfe S^fe ^7} 

SM-*lfe ^Strcf. 

<97> £t V AV 7 ] 7l^^^#^^ ti>^-2l§>7fl^ # ji^«(nflH^^ 3^1^ + 7l 

f^) 100 f^^r- cflaj 0.1 ifl*V95 w>^s>7fl^ 10 vfl^l 70 ^ 

*r3<H f^^^S-fe- ^r-g-^M ^l^M 0.1^^ ^JLS. Aj-g-sL]^ ^ °. 

71* ^^r°l -f|- ^ 

<98> «Vt£o} S ^^g- A>-g-S}a} 71 ^-i- 7 r *l S^-fr 7l#$H $^«H #£*l|-g- 

^°J^fJl3. oj-g-^- ^ oicf. ^ 7l^<Hl ^oM ^^3^ (spin coating), ^3. 

^(dip coating), ^-.S^ (spray coating), *#S^(flow coating), 9J ill (screen 
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printing) ^§-*H Sitter . Hr^^Mlfe- 1000 ~ 5000rpm£] 4?5.S. ^ S^tr^-. 

3*N>fl *Vcf. <>H ^ ^4 ^ ^7} £3^, ^-g-^V 

7] 14 7f<|^ ^(KXTC ol^)jzf ^ ^>-§-W. 

<99> ^7)S\- £0} *gA^ IE^r -i-B]Jl^ SS^o] ^-g^flS]^ 

150°C ifl*l 600°C, 2Lt\. n}^^}7])^ 200V vfl*l 450°C^ ^rlES 7}1to^ ^gj. 

5^o] «._g.^ sqnj-^. ^a]*} ^ 0}!}. #7HH ^«go] &i=. 5]nl-ol^ 1000«fl# 

^, #-§-^ ^^lSt ^4^31 ^^1^ ^-i: ^^Al7l^ -g-nfl BL^r S.Z.*]7]7] 

°fl -6-g-t!: 7l#£ -g-nflofl ^-^^0.5. -g-*fl3*l i£tM}. a^-fr 7}^f 

*>*1 4 1 5^^, «HJ-*|*r7flfe- 30-^1^ lAl^Vol 3^}cf. t^j^ o^ofl nflH^i 

<ioo> Aj- 7l ^ ^-o] HVnvo. o.^^. 2 5 0 ^gj ^0.^0. s.^^. ^o]^, ^ 100 

^ 30 ^-*f ^JES] 7l^-^^#^-i- A>-g-^ ^-fofl^r ^-§: 2.2 ^ ^ 

<101> Str -*7l A>-§-^>^ 71^-i: 7>^1^ £-*Hl ^ & 

^Ml, ^1^1, ^^l, ^7l^^^l, ^-fr^l^ -g-g-^ ^J- 
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<102> 



<103> 1 - nflB^i 5.±v\ ^ 

<i04> -^^1 1-1 : 3.±.v] A ^ 

<ios> 2,4,6, 8-tlE2}1 H-2 ,4,6, B^t>l ^ Aj-o] BBfM*^ 

(2,4,6,8-tetramethyl-2,4,6,8-tetravinylcyclotetrasiloxane) 29.014mmol (lO.Og)^]- 3.^31 -g- 
^°fl ^>&fe #eflEl%-(0)-l,3-^al^-l,l,3,3-BflHe)-^^^^^.A> 

<ioe> * i n xylenes)) 0.164g # #^3^1 ^Tfl-I- *fl<H ^-^ * , uH t cfl^e 300ml* sH 
^1^4. -§-7)1- -78°C5. ^ ^, S2]fS^^ 

<io?> 127.66mmol(17.29g)* 7}*V ^, HV-g-^i£# ^.^^ ^cf. 

20*1 # *>-§-* ^l^Al^] O.ltorr #<g-*HH #^-§; ^Tl^Jl, 

100ml* 7>tb SH^Kf ia^olBCcelite)-!- •§•*« ^^^M, nv^. -g.on.s- 

^53*1. i=Ml O.ltorr ^€1- ^fi^H, ^.xflo^ on^^o] 53.^. 

[-Si(CH 3 )(CH2CH 2 SiCl3)0-]4 * 95%^ ^*S. <25W. o] 5).^ ll.28mmol (lO.Og)*- EflBfi} 
^l^S^^r 500ml 5. s^a]^, ^eH^r 1 ?] 136.71mmol(13.83g)* "491^. ^r-g-g-71 
# -78°CsL ^ ^, 136.71mmol(4.38g)-g- 7}-s}51, *H*1 aj._o_^. 

*1 ^r£» ^*°1H 15A]^> tiV-§-* * , ^e)-olH(celite)l- -§-*fl ^ 

^JI, O.ltorr ^£21 #<y-frHH fl^ g-g-g- ^l7l*>5icf. <^ 7 lofl ^ lOOml* 7 r S}JI, 
lAl^V ii7ti> * ^^o]H(celite)l- -f-*fl ^ ^ -§-^# O.ltorr 
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<108> 




<109> ^H] 2 - DflH^i 

<no> -^1*1 oj] 2-1 

<m> A : £H A^l ^r^-^^- 

<H2> s_±v\ a 9.85mmol(8.218g)# ^-Tfll- ^, 31 H 2**1 H-S^ 90m l 

S. s\ ^ a] -71 JL , #sf ^ltt ^K^s]-^ 100ml :8. 8ml ^ £^ 

^^-g-^-i- <£sH^7}- 1.18mmol ^7>£}:E^- 7 >^r -f , 3Ha] ^ 7 >^ 3^?!: 

# S.^-S)<H ^ * 393.61mmol(7.084g)c>l #-8: ^"H^l 7Hr}£t}. o] 

^-S-^rSl- 70°C^1 #3 ^-g-* 16^m ^l^Aj^cf. ol* tiV^-g-ofl^. ^^7} 

<113> (separatory funnelHl ^ , tqofl^oflEfls. gomll- ^JL, ^- lOOmlS. 5*1 ^1^^ , °) -§- 

#* XI ^tb «3*8*H ££r rto. ^.om^. o.ltorr ^£2] #<y-*HH #H 



<ii4> ^a1<^1 2-2 
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<iis> ^afl b : 3L±.v\ A^- ^BEH^l-g^ 

<116> ^l^BejxJll^-Al^^( m ethyltrimethoxysilane) 37.86mmol(5. 158g)4 S.±.v\ A 

3.79mmol(3.162g)# #^H<^1 ^ 7fl!- *1H ^ ^, EflEe}5|£if?} 100m 1^ ^Jl, 
-78°C^l^i 1-4 ^1*1 ^(^^Ht^i 35%^-H-)^- 100ml :0. 12ml ^ al^S ^^V-g-on^ <* 

sHr^} 0.0159mmol ^7>S)£.^- 7>*V , ^7}*1 s]^*V <*^-g-«n ^ 

#^ ^ # 529.67mmol(9.534g)ol S)^ <#o] -.o. 7 ^].^c| o]Jf aV-g-^-S. 

1- 70°C^1 #3 i 6 Al^ ^^A}^Cf. cf^- a>-g-g-<3fl^ &rt?gt$7]o\) £7j 

^HlH3l = 100m 11- ^JL, # 100m IS. 5S] °1 -8-^*11 t^Ef(^) 5g# ^ 

£ -r-^^ ^ -g-^# O.ltorr #<y-*MM #^^r afl^SH, «^ Efl <£] 

3^-*H B 5.5g^r <*&4. 



<117> ^Alofl 3 - ^2:^ ^ 

<118> #7HH tM3^ ^^7^1 ^ ^-7]-%= ^ f^f^if ^ ^HH^ 

SeflsHgel permeation chromatography, Watersf±)S -g-^ Jl , ^-^+7] 9] 

Si-0H(%)^-^* ^7>7]^-^^^7l(NMR, Brukerf±)S n. ^4* a l°fl M-Bftfl^cf. 

<H9> [SI] 







MWD 


bi-OHC-M-*) 


i>i-0CH 3 (-a-*) 




(A) 


60800 


6.14 


35.0 


1.2 


63.8 


(B) 


4020 


2.77 


39.8 


0.5 


59.7 
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<i20> m Si-OH^, Si-0CH 3 ^-%=, Si-CH 3 ^: 

<m> . Si-0Hd-%)=Area(Si-0H)^Area(Si-0H)+Area(Si-0CH 3 )+Area(Si-CH 3 )] >100 

<i22> . Si-0CH 3 (l-%)=Area(Si-0CH3)4Area(Si-0H)+Area(Si-0CH3)+Area(Si-CH 3 )] 

<123> >400 

<i24> • Si-CH 3 (l-%)=Area(Si-CH 3 ) 4Area(Si-0H)+Area(Si-0CH 3 )+Area(Si-CH 3 )] 

<125> >400 

<126> *}X\6\] 4 - 7l^-^^l-^^ ^2: 

<127> <*3aH1 4-1 

<128> Tfl^^l 7}^^ (a-1) 

<129> ioo ml^ ^HlSMBli^ io.O tili(#S.S^l^)BflHe}-^ll^^^-A]- (A)* -^^M 

-g-ofl* ^ 21.4 EflHHHil^tHllio}^ (n = 14, B)# °] -g-°JHl ^H^tf. 

-§-#^3 A^ 1 : 2.05S. S^tf. ^(reflex) S£ «HM 82 °C 

24Al# 7>^^cf. Sj^i^^-71 (rotary evaporator)!- °l-g-§H -g-nflo] o}4£l]e| 

^ 500 mis] oH^oV^l^olHl- ^7>*1 cf-g- 0 TCl^l 12 ^1*}^ ^M^r^^r 

£ ¥ si 3 #4^4. M-fr ^ °l-g-*M 50'C<HH 12 A}^> ^o> ^ 2 Al 

<130> C 14 H29N(CH 3 ) 2 CH2Si(CH 3 )20Si(CH 3 ) 2 CH2N(CH 3 )2Ci4H29Cl 2 » 4^}$X^. 
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<131> -^Hl 4-2 

<132> A^%^A 7}^^ (a-2) 

<133> 200 ml 51 ^llMr*]- 7.24 

<134> BrCH2CH2CH20Si(CH3)20Si(CH3)20Si(CH3)20CH2CH2CH 2 Br (A)# ^*}<^ *fl£&tr ^ 9.15 g 

2] ^-El-t:-11^c]Dll^o>ini( 0C tadecyldimethlyamine) (B)# °) -g-<*H % 7}*\-#t\- . *>-§--§- ifl^ A 
$c B^l 1 : 2.05 S *>^cf. <£^;*1 -g-oj^ ^.ja ( re fi ex ) ^ 48 

7\^\^. (rotary evaporator )-& °l-g-^H -g. D floi ofl^^ *fl>|€rH .n^Efl 

^ <S$3tf. o) 3X^1 2 ml^ fSSlft ^7>*H -g-SflAl^l ^ 500 ml^) 

^^oHlEflolHl- ^7Hr ^ 0 0 C<HH 12 *m w 0 >^$><^ T-M^Sfcf. ^^f 

<£<H^ 1-^-8: ^ -SL^-i- °]-§-^H 50 °C ^ 12 Al^> £^1^ 3r^l *fl7^} 

<i35> c 18 H 37 N(CH3)2BrCH2CH2CH 2 0Si(CH 3 ) 2 0Si (CH 3 ) 2 0Si (CH 3 ) 2 0CH 2 CH 2 CH2BrN(CH3)2Ci 8 H 37 l- x\}2^H>\ 
<136> °J.t+. 



# tjfl^ ofltfle. o^lEflolE(p r0 p ylene glycol methyl ether acetate: PGMEA)* *}7] g_ 2<*fl i+ 
^ 3^3 HIS ^ s^^o. ^^ >J1> on- A}-g-*}^ ^(boron)^S. 

(doping)^ P-El-^21 ^5}-s SlH^ (silicon wafer)3H 3000rpm ^£5. ^ 
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(spin-coating)* ^^H^l *r*\7} 3.^$. 7}^ ^l-^MSChot plate)*HH 150 

°C 1-g-, 250°C 1^-^.S. ^l-^o.^. iSS aflol^i( S0 ft baking)* ^H^M , -%-7}-%-x\}M: ^ 
*1 *fl^r534. 4 V 7HH 71^:* ^wlzi ^(Linberg furnace) 420 °C , ^ 

7l*MH 60£# ^SM?J ^, *1-fr€^ ^9fl<4 ^^^ei (prism coupler)# <>1 

<139> 2] 



^A|oj| 


;*}^| 




(wt%) 


(wt%) 


(A) 




41 A H1 5-1 


^*H(A) 




25.0 




8250 


1.4353 


-M^M 5-2 




(a-1) 


25.0 


20wt% 


10200 


1.3760 


4!*M 5-3 


^^l(A) 


(a-2) j 


25.0 


20wt% 


9800 


2.3646 


^^Hl 5-4 


^*1|(A) 


(a-l)+(b-2) 


25.0 


(a-l):l0wt% 
+(b-2):20wt% 


10300 


1.3360 


4i A HI 5-5 


#^I(A) 


(a-l)+(c) 


25.0 


(a-l):20wt% 
+(c):10wt% 


9500 


1.3360 


5-6 


^*fl(A) 


(a-l)+(c) 


25.0 


(a-l):l0wt% 
+(c):20wt% 


9900 


1.3296 


^^Hl 5-7 


#^I(A) 


(a-2)+(c) 


25.0 


(a-2):l0wt% 
+(c):20wt% 


10050 


1.3382 


5-8 


^*H(B) 




30.0 




9800 


1.4147 


^^Hl 5-9 


#^31 (B) 


(a-1) 


30.0 


20wt% 


11030 


1.3379 


<H*H| 5-10 


^l^^l(B) 


(a-1) 


30.0 


30wt% 


11500 


1.3011 


-^M 5-11 


*d^l(B) 


(a-l)+(b-l) 


30.0 


(a-l):l0wt% 
+(b-l):20wt% 


11000 


1.3087 


5-12 


^i^^l(B) 


(a-l)+(c) 


30.0 


(a-l):l0wt% 
+(c):20wt% 


10700 


1.3077 


5-13 


*d^l(B) 


(a-l)+(c) 


30.0 


(a-l):20wt% 
+(c):l0wt% 


11200 


1.3144 


5-14 


*d^l (A) 


(b-1) 


25.0 


20wt% 


9500 


1.3314 


45 A M 5-15 


(A) 


(b-l)+(c) 


25.0 


(b-l):l0wt% 
+(c):20wt% 


9400 


1.3297 


5-16 


*d^l (B) 


(b-1) 


30.0 


20wt% 


9600 


1.3378 


41 A M 5-17 


#^•31 (B) 


(b-l)+(c) 


30.0 


(b-l):l0wt% 
+(c):20wt% 


11000 


1.3110 



<140> 



^( 1 )(wt%) = [(^m^^ ^7ll(g)+7l^^^ # ^ ^ 711(g)] X 
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<141> 100)/[PGMEA ^7H(g) + nHEgJ^ ^-7fl(g) + 7l^^M ^ 711(g)] 

<142> -7l^«§^#^ ^(2)(wt%)=7l^^^#^ -¥-7fl(g)>100/[7l^^^#^ -Sf-Tfl 

<143> (g) + ul)H^^ 711(g)] 

<144> -71^-^^ (b-1) : EflBBH^^S.^ y.S.f]-ol = (Tetrahexylanimonium 

<145> bromide), Q^*} ^^H, ^*H&°1 >M-8- 

<146> -71^-^^ (b-2) : ^dl^tHm^I^H- tL5.*}°l:EL 

<147> (Didecyl dimethyl ammonium bromide), ^\^\ ^^s]*] ^a>o11a^| ^<y£}.o} ; ^^.2) ^*H$ol a} 

* I 
<W8> ■7}^-*$<% (c) : ^B}7l^(2,4,6-;Es]-^-^M)-p-^H#S^B^ 

(Heptakis(2,4,6-tri-0-methyl)-£-cyclodextrin), *l^ D r <|K^e)*l 5)a>o11a^| ^o^}a} , 
3 %*\)&°] A>-g- 



<149> ^A]Qfl 6 ~ -fr^ ^-g- ^2: ^ ^ 

<150> «vn^ -fr*]#* ^ *H ^(boron)^-S 51^ 

<i5i> (doping)^ P-e^s] ^ol3i( silicon wa fer)£H -aB]§ I^^M: 3000A 5. 

S.^..^c\) v]]^ olyfl^eflolEKMetal evaporator )S. E] E]-^-(t i tanium) 100A, ^^1%- 
(Aluminum) ^ 2000 A* 52]. ^<^^- ^ ^<^^. ^o.^. ^-^-^ «v 

^ ^^^V^n}. ol«:<Hl ^-=-^f-ol imm 5. ^Tflsl S>= n}^3.(hard mask)# ^] -g-*><^ 1mm *1 
-g-8: (Aluminum) ^ 2000A^ MIM(Metal-insulator-metal ) 

T^S] -H-^lt- ^^-g" 7-1^-^ «VnV^. S^^cgt}. o]Ei*V MVnKg. p robe 
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station(Micromanipulatior 6200 probe station)^ PRECISION LCR METER(HP4284A)§ °] 

-g-<5H °-} 100 kHz^l ^sHr°lH ^-^(Capacitance)-!- ^^^}%^. ^11- 

<i52> k = ( C >A) / ( £o xa) 

<i53> k : -R-^i-i: (dielectric ratio) 

<i54> c : ^-g-^ (Capacitance) 

<155> a : 

<i56> £o : ^l^-^ ^ (Dielectric constant) 

<157> d : ^ tn-nvcq 

<158> 
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13. 3] 









(wt%) 


(wt%) 




Al Al Cdl 


JZL ^11 ( A \ 




ZD . U 




z . 715 


Al Al all 6-9 


yd zn. ^il ( a ^ 


la i) 


ZD . U 


ZUWt7b 


Z .398 


Al Al oil fi-Q 


J=L ^11 / A ^ 


la z; 


ZD . U 


OA..,*. CL 

ZUwt% 


z . oby 


AjA]o|] 6-4 


?i^l(A) 


(a-l)+(b-2) 


25.0 


(a-l):10wt% 
+(b-2; -20wt% 


2.226 


aja|o)| 6-5 


^^KA) 


(a-l)+(c) 


25.0 


(a-l):20wt% 
+(.c; • luwt% 


2.201 


6-6 


*d^ll(A) 


(a-l)i(c) 


25.0 


(a-l):l0wt% 
He) .20wt% 


2.196 


Al Al oil 




la z;t^c; 


ZD . U 


la-Z; . lUwt% 
+(c):20wt% 


O 00*7 

Z.Z37 


Al Al oil £-8 
s 1 i| D o 










3 . 653 


M Al Oil £-Q 


ill i its; 


la-Jj 




20wt% 


2.353 


-M^M] 6-10 


^3](B) 


(a-1) 


30.0 


30wt% 


2.202 


^^H] 6-11 




(a-l)+(b-l) 


30.0 | 


(a-1) : 10wt% 
+(b-l):20wt% 


2. 184 


^^H] 6-12 


^*fl(B) 


(a-l)+(c) 


30.0 


(a-l):10wt% 
+(c):20wt% 


2.102 


6-13 


^W) 


(a-l)+(c) 


30.0 


(a-l):20wt% 
+(c):l0wt% 


2.178 


-M^HI 6-14 


(A) 


(b-1) 


25.0 


20wt% 


2.314 


-H*|<* 6-15 


(A) 


(b-l)+(c) 


25.0 


(b-l):l0wt% 
+(c):20wt% 


2.204 


6-16 


(B) 


(b-1) 


30.0 


20wt% j 


2.317 


-^M 6-17 


#^31 (B) 


(b-l)+(c) 


30.0 


(b-l):l0wt% 
+(c):20wt% 


2.191 



<159> ^AHl 7 - *^ ^ 

<160> 4^ «VnV^ ^*\7] -^Al^l 5 oflA^ ^^-g- ^ 

o.^ wvnv^- ^^-^oil 4^^t ^"7> ^, 1^:1} ^ ^3)2] ^-g-* ^1^*V 

cf^- ^Aj^l 6<Hl^sf -g^tt ^^-^-S. Probe station 

<iei> (Micromanipulatior 6200 probe station)o| PRECISION LCR METER(HP4284A)# ol-§-^>^ 

^ lOOkHzfil ^^i-S-^C Capacitance)^- ^^^H, ^- ^ 
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*\3Xt\. Q^SLS. <£o]^i£ ^Efl^H ^*I-g- ^(Capacitance)^ l^EflAE 

^ ^-^(Capacitance) iJtJitf Of 10% oj^v ^7>^>M-, 34- 3 #-8- ^3 ^S}- 

<162> [2. 4] 









(wt%) 


(wt%) 


( P F) 


CP 

( P F) 


^A)oj| 7-1 


#^■31 (A) 




25.0 




22.14 


22.72 


7-2 


^T^KA) 


(a-1) 


25.0 


20wt% 


22.85 


23.31 


7-3 


(A) 


(a-2) 


25.0 


20wt% 


27.82 


27.48 


-g^HI 7-4 


^Et^KA) 


(a-l)+(b-2) 


25.0 


(a-l):10wt% 
+(b-2) :20wt% 


25.85 


24.82 


7-5 


(A) 


(a-l)+(c) 


25.0 


(a-l):20wt% 
+(c):i0wt% 


25.22 


24.09 


^^Hl 7-6 


#^*)|(A) 


(a-l)+(c) 


25.0 


(a-l):lOwt% 
+(c):20wt% 


24.43 


24.90 


^Hl 7-7 


#^-31 (A) 


(a-2)+(c) 


25.0 


(a-2):l0wt% 
+(c):20wt% 


9.68 


9.65 


-a^HI 7-8 


^t^l(B) 




30.0 




6.49 


6.55 


4^H| 7-9 




(a-1) 


30.0 


20wt% 


5.47 


5.55 


-^Hl 7-10 


^WI(B) 


(a-1) 


30.0 


30wt% 


6.04 


6.12 


7-11 


(B) 


(a-l)+(b-l) 


30.0 


(a-l):lOwt% 
+(b-l):20wt% 


6.64 


6.72 


7-12 




(a-l)+(c) 


30.0 


(a-l):10wt% 
+(c):20wt% 


8.33 


8.15 


-^Ml 7-13 




(a-l)+(c) 


30.0 


(a-l):20wt% 
+(c):l0wt% 


8.81 


8.41 


^A]ofl 7-14 


Sin 1 * (A) 


(b-1) 


25.0 


20wt% 


22.35 


22.55 


7-15 


(A) 


(b-l)+(c) 


. 25.0 


(b-l):l0wt% 
+(c):20wt% 


24.04 


24.11 


7-16 


^T^l (B) 


(b-1) 


30.0 


20wt% 


5.44 


5.43 


I^M] 7-17 


3^*11 (B) 


(b-l)+(c) 


30.0 


(b-l):l0wt% 
+(c):20wt% 


7.22 


7.21 



<163> * CP: ^^-8-^= 



<i64> ^X\d\) 8 - «J-^ 7]A^ #^ (Mechanical Proper ties)-^^ Sl^e^-^ 
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<i65> ^£ (hardness)^ 5-^1 ^(modulus )^ 5^ ^-^tb «]-n]-g. M TS 

q-it^i^EKnanoindenter) III- °l-g-SM ^*\9X^. °H nano indented #^711*1 
^SH^V ^"^ #31 10% ol^^^nfl EfE^f ^-k}<% 

A. SEtt ^ ^#°fl t|)s}a} ^15)5.1- ^-Hs:>7l^*]l 6 point 1- indent sg^^S.^- 

E-i ^£ ^ JELf-tH^* ^*>5M. ^Mlfe H ^ # 7i # ( pr i smcoup 1 er ) # 

<166> 
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13 5] 



Al aI cA\ 


nil ^ a) A- 




















(wt%) 


(wt%) 


(A) 


(GPa) 


(GPa) 


8-1 


Si^KA) 




25.0 




8400 


9.84 


0.86 


-s A l °l| o~Z 




( * 1 \ 

(a-1) 


25.0 


10wt% 


9100 


6.74 


0.76 


S A l °1| 8-3 




(a-1) 


25.0 


20wt% 


9900 


5.41 


0.61 


^ A| Oj| g-4 




(a-1) 


25.0 


30wt% 


10300 


3.41 


0.47 


y e A l < *l| 8-5 




(a-2) 


25.0 


30wt% 


9800 


3.42 


0.48 


8-6 


(A) 


(a-l)+(c) 


25.0 


(a-l):l0wt% 
+(c) :20wt% 


10020 


3.35 


0.39 


41*1 «fl 8-7 


?WI(A) 


(a-l)+(c) 


25.0 


(a-l):20wt% 
+(c) : 10wt% 


9700 


3.34 


0.38 


-a^ofl 8-8 


3WKA) 


(a-l)+(b-l) 


25.0 


(a-l):20wt% 
+(b-l) :l0wt% 


9800 


3.43 


0.48 


8-9 


-7J — 7 .ill / A \ 


(a-2)+(b-l) 


25.0 


(a-2) -20wt% 
+(b-l):10wt% 


11000 


3.45 


0.47 


s A l °1l 8-9 






30.0 




9600 


9.68 


0.87 


8-10 


-/J — 7 -=il / n \ 


(a-1) 


30.0 


20wt% 


11030 


4.71 


0.57 


8-11 




/ -i \ 
(a-1) 


30.0 


30wt% 


11500 


3.31 


0.41 


8-12 


-7J — 7 -ill / n \ 


(a-l)+(b-l) 


30.0 


(a-l):l0wt% 
+(b-l):20wt% 


11000 


3.40 


0.45 


"e A |°ll 8-13 


^n^KB) 


(a-l)+(c) 


30.0 


(a-l):l0wt% 
+(c):20wt% 


10700 


3. 19 


0.40 


8-14 




(a-l)+(c) 


30.0 


(a-1) :20wt% 
+(c):10wt% 


11200 


3.31 


0.37 


's A | 0 i| 8-15 


-7J — 7 -ill / A \ 


(b-l) 


25.0 


20wt% 


9500 


5.51 


0.62 


^A)c^| 8-16 


^IY^I(A) 


(b-l)+(c) 


25.0 


(b-l):l0wt% 

4-^^^ • 9Hii7f QL 
T\C / • zsUWl to 


9400 


3.47 


0.41 


8-17 


?t^l(B) 




30.0 




9600 


9.68 


0.87 


8-18 


^^1(B) 


(b-l) 


30.0 


lOwt* 


10100 


6.46 


0.74 


8-19 




(b-l) 


30.0 


20wt% 


11000 


4.92 


0.59 


8-20 


#^I(B) 


(b-l) 


30.0 


30wt% 


11700 


3.36 


0.45 


8-21 


(B) 


(b-2) 


30.0 


lOwt* 


9500 


5.88 


0.80 


^^Hl 8-22 


31^*11 (B) 


(b-2) 


30.0 


20wt% 


9900 


4.70 


0.53 


^^Hl 8-23 


^*fl(B) 


(b-2) 


30.0 


30wt% 


10100 


3.20 


0.42 


4! A HI 8-24 


3^*fl(B) 


(b-l)+(c) 


30.0 


(b-l):l0wt% 
+(c):20wt% 


10050 


3.18 


0.43 


*J*|efl 8-25 


#^31 (B) 


(b-l)+(c) 


30.0 


(b-l):20wt* 
+(c):l0wt% 


11000 


3.44 


0.42 
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S^lrofl ^ 7 )^-o. # ^o. ^ oi cH> ol# ^ 

2.5 °1*> ^^5. ^31, o) igCLxq, #^o] -<Hr*H 3h£*l]-g- ^^S. -fj~§-*} 
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11 

<l^o.S. oj-^ o. 7 | S ^ ~ 7 ] nflH^^ #^1; ^ 
[ sj-*H 8] 



r 




r 


r 


Si- 


-o— Si" 


-o— Si 

L i 


1 

r 


L 


j 

r 





#71 ^*\)*\ R : ^ R 2 ^r AA ^^ASLS. v\}t%7] 3^ ^7]o)jl, R 3 ^ e}-^ 5~40^ 
M7H^, Qx}o]jl, r-& AA ^^SLS. ^±.%A, ^M7] IEtt 1-10 

$] ( £^}7}o]Tq i o iE^r l°lJl t n^r 1~12^ ^^ol^, m £- 0-10^ x^*}^. 
9] 

NL 1L2L3L4X 

#71 N^r ^-^H^, Xtt ^5.^1 ^7>o]jl ( Ll , L 2 , L 3 ^ L 4 ^r ^ ^ 3 

1-30^ <^^7] 

2] 

^^1"^ ^) 100 ^-¥- tflal o.l ifl*l 95 ^^li Sffe S##. 
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3] 



^ f$ + -§-°fl2] f^) 100 tflwl 20^*1 99.9 #^°J ^.9.5. ^ 

4] 

[ s}-^ 12] 



a 0 > 7 1 Alofl^ q ^ 6 ~122] ^^o]ji; 

Rl, R 2 ^ R 3 -& ^ -^3-°^- ^7>, fhh^ 0-105] oVpI^ HL^ o>^]£7l, 

^ 3-202] o]u]c]-^ g:^ 3X)s]^7l, 1-102] a]o>^71, fj-^ 2-102] 9}^} °}E.7) , 

1-102] 7l-tiHHH7l , 3~ -OR4S. S^S]^ ^-§-710]^, R 4 ^ ^ ^7>, &± 



*r 7-202] £^7l, fj-^ 1-102] ^7l , fj-^ 0-102] £ii^>i7] , fi4i^ 3~102] A>o] § 
^^^71, fj-^^ 6~302] 0>^ 7 ], Ej-i^ ^202] ^JEL^-A] 2>^7l, 7V S O^-A] 7 1 , fj-^ 1~202] 

7>5.4a]o s v^ 71> # s. s ^ 7]> nv s ^ 7 ] t£^ Sirir 2 r 3 S. S^S]^ fl-^(Si) ^l-^i , <*M 




*r 2-302] ci>^7l, El-^ 1-2Q2] 2>^7l, Ej-^^ 3~l 0 o] <£3]7l, 3~2Q2] 2>^l7l, ^ 
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*\ ri, r 2 U A r 3 ^r ^4 1-5^ ^71, l~5^ °^^7l , ^dL 

[3^*8" 5] 

71 ^ 
[S**H1 13] 




14] 
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#7} *\°\]*] R lt R 2 ^ R 3 ^ s^o.^. ^-S^l ^7}, 0~102] oj.nl ^ JEfe 

of^l£7], 3-202] o] n]cf^. ^B^l, £^ 1-102] Ajo^l, *Ehh^r 2 ~K)2| 

-M°lH7l , 1-102] 7>hHMJ=71, -OR4S. ^-§-7lol^, o^ 7 )Ai R 4 ^ 

± U-^^r 2-302] ^7], ej-^^ 1-202] 9>^7l, fhii^r 3-102] <&Jfl7l , 3-202] 
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7-20^1 £^7l, i=hh^ 1-10^ v))^7] , 0-109] + f^^r 

3~10o] A>ol§ S <y-^7l , Eli^ 6-30S] o>^ 7 ], 1-20^) <£237l, ^S^-Al7l , 

1-20^ 9}E.^]^7\, #^^7], ^£^71 Sirir 2 r 3 S. S^xr t^CSO §}- 

*#S>*1, o} 7 H ri, r 2 ^ r 3 ^ ^ -=-^30.5. 1~5^ ^71, l~5^j 

71, e1^^ 6-20^ o|-^7lo]cf. 

6] 
7] 

(Tetramethyl ammonium bromide), EflHHHl li^-E-^ «.3.o>o]=. 
(Tetraethylammonium bromide), t||H2l-H5.| 0 J'£.t w.S.^>o]^. 

(Tetrapropyl ammonium bromide), ^iHsf^^^S-^e- ^£ p > 0 l^(Tetrabutylammonium 
bromide), EflHej-^ll^a.-ff «. g. ^>°l^(Tetrapentyl ammonium bromide), e|H^ 
^ QS-is- JLS*H = (Tetrahexyl ammonium bromide), BflHBHI ^^S-^ 

= (Tetraheptyl ammonium bromide), EflHfif^-^^-S.^- tL3.n r ol.E. 
(Tetraoctyl ammonium bromide), EflH^®]A> cfl^^J-S. w !±£-v}o)^_ 
(Tetrahexadecyl ammonium bromide), ^)H5}-%-&frl]-^o}-2.-^- tLSnfo] j= 
(Tetraoctadecyl ammonium bromide), ^ °11 ^ nfl ^ oj-s.-^- u.s.n]-ol^ 
(Diethyldimethylammonium bromide), t^HS.^ tHl^'y-JE-ig- «.S.n]-o]^ 

46-39 



1020020076275 #^ 2003/11/18 

(Dipropyldimethylammonium bromide), ^ -r- ^ ^ ^1 ^ ^2-^- w.Sd}o]c 
(Dibutyldimethylammonium bromide), A 33 € A ^1 ^ QS.^ l±£-v}o}^ 
(Dipentyldimethylammonium bromide), A ^\^A ^lli^S.^ li5.f}.ol;e 
(Dihexyldimethylammonium bromide), ^H3 1 i^M] 1 S < y-2- : H- «.S.c>o]^ 
(Diheptyldimethylammonium bromide), A *i A A ll QSL^bt *LS.*>}o]^. 
(Dioctyldimethylammonium bromide) ^ c] cfl c] t>|] tL5.u}o]j= 
(Didecyl dimethyl ammonium bromide)^, ^l^-^^l^ ^:°\)*\ ^1^^ #^ < ?1 33^- f 

8] 

*0 1%H1 &°H, A oM nflB^ ^*fl7> ^l^l^HKsilsesquioxane), IH^I^SJ: 
#(alkoxysi lane sol) Jl^Ksi loxane based polymer) 91 ^ -2.5. 

9] 

8%H1 5a<>H, <$7) ri ^l^^Chydrogen 

silsesquioxane), ^ ^l^^Kalkyl si lsesquioxane) , °l-€^^]^^^-^r 
(aryl silsesquioxane) -#7l ^1^]^-^ ^-^th^]^ ^-fr 

10] 
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i] 



R 

I- 

Si O — 

I 

CH 2 (CH 2 ) m SiX,X 2 X 3 



A oM +)°\)^ R-°r 1~3^1 <g^7], 3-102] A}o)^-^^7) JE^r 

Q&'t 6-15^ 01-^7101^7 f Xl> X 2 , X 3 ^r zj-z}- s-^^o.S ^4i^*h ^30] oj-^ 7 i ; 

€4i^r 1-10^1 71 SL^r ^^31^^^ , o] ^ tAo]S. ^q.^ 7 >^^-*fl7> 7>^*V ^-g- 

?1 °H , p ^ 3-8^ ^^oIji, m ^ 0-10^1 ^^olcf. 



[ 23 




3] 



^31x^X2X3 
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Si s* q O^l 



'V*o — s£° si — vr SiX i x 2 x 3 





51x^X2X3 



%7\ Xi, X 2 , X 3 ^ ^ ^^^S ^€*h 1-3^1 M7l, E]-^ 

1 — 10^1 ^^r°lcf. 
[^^J- 111 

°]^- c H^l ^"OflH 1# olAj-o^ 2.^^^ £>7l Sj.*VAl 5 iflxl 7S 111*1 3 S^^S. ol s 

[ 1] 
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R 



Si 



0 



P 



CH2(CH,)„,SiX,X i X, 



^7} -*HH R^r T^^h 1-33] <^^7l, 3~102l A}o)^£_<gZ} 7 } 5E 

^ 6-152} o]-^7lolJl ( Xi, X 2 , X 3 ^r Zj-Z* =-^3 ^i^*}, 1-321 M 

7], Ej-^ 1-1021 ?>^-Al 71 5E^r «-S.^1^7^A-l , o] ^ a^js. ^uf^ 7>^^-^fl7> 7>^*1 
^-g-^olol, p ^ 3-821 ^^ol ji i m £. 0-1021 ^^olcf. 



[^-^ 2] 




3] 




/ °"l>^; x >^six 1 x 2 x 3 



X3X2X-|Si 



[sj-^^i 4] 
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Xi, X 2 , X 3 tt AA ^m^<LsL QtL^r 1~3^ M7l, £^ 1~ 

1-10^ ^^olcf. 
[ 5] 

81X1X2X3X4 

6] 

R iS 1X1X2X3 

mn*\ 7] 

R iR 2 SiXiX 2 

#71 ^H*l R 1; R 2 ^ z}-z}- ^^^>, 1-3^1 ^71, e}-^ 3-10^1 

*W #3.^71 SE^ 6-153] o>^7lolji ( Xi, X 2 , X 3 ^ AA ^^SLS. 1-10 
01 <y-3.Al7l I^^^H^. 
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[^t 1 * 12] 

*)1 10^- i£^r 11%H1 &<>M, #7l nflE^^i ^i^^l^ Si-OH ^-fM 10-&% ol#°l ^ 
-Hj-^ Sj-fe 

13] 

JE-i^^l #Hl7> 0.99:0.01 0.01:0.99^1 ^-f- ^ ^ S#-§-. 

14] 

SH(polybenzocyclobutene) , °l-*i ^(polyarylene) °1#^1 
#<y ^^!^ *l^r S##. 

15] 

1%H1 #7l -g-nfl7V «oH^74l f^sH^, 9]} § Tjl -g-nfl , oflEflHTjj .g-nfl , o}^ 

Hflo]H7^1 -g-nfl, o} D |.EL7fl .g. Dfl> ^-oV-a y -butyrol actone) , -g-°fl SEtt ^11-^1 

16] 

^ ^-^|7HlAi 150-600 °CS, 7><lAl7l^ <=l7i]S ^ifLc^]^ tiV£^ll-g- ^Zt ^<^n|o| ^wj- 
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[$^* 17] 

*H 16* 0 H1 5U°H, ^7} ££7} 1000~5000rpm i^-SMi* -g-Sj-o} °1^ C H^1^ ^ 

18] 

19] 

18*3 71^* 7}*l*r ifl^ ^7fl, ^7l^^ ^Tfl, HL^r 
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